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Since Brescia et al [1] introduced the use of surgi-
cally-created arteriovenous (A—V) fistulas for hemodia-
lysis, such fistulas have become increasingly popular
because of their advantages over the external silastic-
teflon shunt [2, 3]. Some complicated and seriously ill
patients who require hemodialysis need frequent
determination of arterial blood gas composition. The
present study was designed to compare the values
obtained for pH, P02, and Pc02 from the arterialized
vein of the A—V shunt with those from the femoral
artery. If the venous outflow from the fistula can be
used in this way, painful and difficult arterial punctures
may be avoided.
Methods
Eleven patients with surgically-created arteriovenous
fistulas undergoing routine hemodialysis were studied;
66 blood samples were drawn from these patients.
Samples were obtained during hemodialysis from the
femoral artery by percutaneous puncture with a 19
needle, allowing spontaneous filling into a 12 ml
heparinized syringe. Simultaneous samples were drawn
from the rubber sampling site of the arterial line
entering the dialyzer from the fistula. The samples
were suitably labeled, submerged in ice, and immedi-
ately sent for determinations of pH, PC02, and P02.
The distance between the needle and the arteriovenous
anastomosis was recorded, as was the distance between
the anastomosis and the wrist (as a measure of the
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amount of tissue drained by venous blood below the
fistula), and the blood flow through the dialysis line.
If a tourniquet was placed between the venous and
arterial dialyzer line needles to increase blood flow
to the dialyzer, this was also noted. Most samples
were drawn after one hour of dialysis, an arbitrary
"stable" period. Some patients had repeated samplings
during the same dialysis because of their critical
condition. Blood flow was determined by frequent
calibrations of the pumps at different speeds.
Six additional patients underwent direct puncture
of a draining fistula vein about 2 cm from the actual
fistula; a simultaneous puncture of an arterial site was
performed while the fistula was not being utilized for
dialysis. No tourniquet was used.
Results
Determinations of pH and P02 from the femoral
artery and the shunt did not differ appreciably or
significantly (Table 1). However, P02 values varied
significantly between the two sampling sites (P<0.0l),
the mean femoral arterial values being higher that
those from the arterial shunt line. While the difference
was not significant in the majority of cases (<10 mm
Hg), in six cases femoral samples were markedly
higher (from 18 to 39 mm Hg), a clinically important
differences (Fig. 1). Statistical correlation with the
other variables was then studied. The differences in
P02 did not correlate with the distance between the
needle and the fistula. Neither did these variations
present a linear correlation with the changing pump
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Table 1
Comparative results
Parameter Mean value
Femoral Arterio-
artery venous
shunt
Mean
of the
A— V
differ-
ences
Significance
of
difference a
pH, units 7.45 7.43 +0.005 Not
significant
Pc02, mm Hg 29.6 29.8 —0.06 Not
significant
P02, mm Hg 73.6 67.6 +6.1 p<O.Ol
a Student f-test for paired values.
Table 2
Oxygen relationship to presence of tourniqueta
A—V Difference
>l5mmHg
A—V Difference
<l5mmHg
Total
Tourniquet 4 5 9
No Tourni- 2 22 24
quet
Total 6 27 33
a X2= 5.46; P<0.025.
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Fig. 1. P02 relationship between fistula and femoral artery.
speed nor with the fistula-hand distance (correlation
analysis and contingency table used). However, the
presence of an occlusive tourniquet resulted in signifi-
cantly higher P02 variations between fistula and
femoral artery (X2 =5.46, P <0.025) (Table 2). In
fistulas studied while not being used for dialysis, the
means for pH, co2, and P02 agreed closely and the
differences were minor and not significant (P==0.50,
0.90, 1.00, t-test for paired values).
Discussion
Very rarely does the hemodynamic effect [4] limit
the application of surgically-created subcutaneous
arteriovenous fistulas. Their utilization for hemodia-
lysis, multiple samples, medications, hyperalimenta-
tion infusion, and chemotherapy seems safe and con-
venient [5].
The present study indicates that the arteriovenous
fistula is a convenient and valid access site for deter-
minations of blood gases and pH in preference to the
inconvenient, painful, and occasionally difficult arte-
rial puncture. The data show that the pH and Pco2 of
fistula blood does not differ significantly from that of
the femoral artery, nor does the P02 differ significantly
if a tourniquet is not applied. Further support for this
observation is given by the fact that in some patients
large P02 differences were noted only when a tourni-
quet was applied, while differences were minimal when
it was not present. The presence of a tourniquet prob-
ably results in increased venous mixing. This effect
could be caused by obstruction of alternate venous
routes, forcing most or all of the venous flow into the
arterialized vein. Though a fast pump speed might
also be expected to cause greater venous mixing
through a Venturi ("vacuum") effect on the arterial-
ized vein, this was not proven in this study. In some
patients, a significant difference in the P02 was not
observed despite the use of a tourniquet. Minimal
venous occlusion could explain this observation. In
two additional cases, large P02 differences were ob-
served though no tourniquet was present. Other fac-
tors could be operational in these two instances,
though these were not studied. In spite of these two
cases, the difference is still statistically insignificant,
and the correlation was good (r=0.888l, P.czo.001).
Since the usual flow in most fistulas is around 119
to 436 mI/mm [6], and since no difference was ob-
served when direct puncture of the fistula was achieved
when not on dialysis, these fistulas could conceivably
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be utilized as an access site for blood gas determina-
tions even while the patient is not on dialysis.
The surgically-created subcutaneous arteriovenous
fistula may be utilized with relative ease and safety as
a convenient sampling site for blood gas and pH
determinations under most circumstances and mainly
during dialysis. No tourniquet should be used.
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